Journal of System Simulation

Volume 28 | Issue 5 Article 6
7-3-2020

Fluid Network Modeling Method Based on Theory of Signal Flow
Graph

Zhang Yue
Hebei Engineering Research Center of Simulation & Optimized Control for Power Generation, North China
Electric Power University, Baoding 071003, China;

Han Pu
Hebei Engineering Research Center of Simulation & Optimized Control for Power Generation, North China
Electric Power University, Baoding 071003, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol28
https://dc-china-simulation.researchcommons.org/journal/vol28/iss5
https://dc-china-simulation.researchcommons.org/journal/vol28/iss5/6
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss5%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages

Fluid Network Modeling Method Based on Theory of Signal Flow Graph

Abstract

Abstract: The concept of signal flow graph was introduced into the mechanism modeling process to
describe the fluid network. Various structures in the fluid network were classified as node and branch, and
establish the algorithm relationship between node pressure and bransh resistance. Aiming at the
characteristics of nonlinear and strong coupling of fluid network, the node pressure was expressed by
Taylor series near the quiescent operation point using the linear model to describe the nonlinear network.
A method was proposed which used the directed graph to improve the computational efficiency of the
admittance matrix at the working point. Based on the analysis of the new network models, the general
structure of segmented model of fluid network was given. Through an example, the method and process
of establishing the fluid network model were elaborated by using the above method. The modeling
process indicates that this method is simple and effective, and the segmented model obtained has a
strong practical value.
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Fluid Network Modeling Method Based on Theory of Signal Flow Graph
Zhang Yue, Han Pu

(Hebei Engineering Research Center of Simulation & Optimized Control for Power Generation, North China Electric Power University,
Baoding 071003, China)

Abstract: The concept of signal flow graph was introduced into the mechanism modeling process to
describe the fluid network. Various structures in the fluid network were classified as node and branch, and
establish the algorithm relationship between node pressure and bransh resistance. Aiming at the
characteristics of nonlinear and strong coupling of fluid network, the node pressure was expressed by Taylor
series near the quiescent operation point using the linear model to describe the nonlinear network. 4 method
was proposed which used the directed graph to improve the computational efficiency of the admittance
matrix at the working point. Based on the analysis of the new network models, the general structure of
segmented model of fluid network was given. Through an example, the method and process of establishing
the fluid network model were elaborated by using the above method. The modeling process indicates that
this method is simple and effective, and the segmented model obtained has a strong practical value.
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